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Rm_um OF TESTSUSmO A O.020-_A_ MODEL (i05-0)

OF _IE SPACE _ VE_ICLE ORBITER IN _KE NAYAL

smnc_ wmeo_ c_ .x____ Tmm_ 9 (o_7_)

J. J. Daileda

Rockwell International Space Division

ABSTRACT

An experimental investigation (Test 0A171) was conducted in the rSWE

Hyperveloeity Tunnel 9 from June 5, 1978 through June 22, 1978. The

objective was to obtain force and reorientdata at the full scale flight

tz_Jeetoz7 Reynolds number at a Maeh number of 14, and to expand the

current data base above M&ch i0 bUt below the flight conditions where

onset of viscous interactions occurs. Data were obtained at the flight

trajectory Reynolds number of 2.0 x 106/ft and at the minimum facility

Reynolds number of 0.6 x 106/ft. Twenty-two different combinations of

elevon, aileron and body flap deflection angles were tested. The speed

brake and rudder angles were zero for all runs. The angle-of-attack range

was from 17° to 48°. One run was made at a nominal angle-of-sideslip of

2°, and one run was made at a fixed angle-of-attack of _9°. A six-

component balance was mounted in the orbiter. One balance cavity and two

orbiter base pressures were measured using model-mounted transducers.
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IFI_ODUCTION

A wind tunnel test (OAITI) of an O.02-scale model of the space

shuttle orbiter vehicle 102 was conducted in the laval Surface Weapons

Center Hypervelocity TUnnel 9 from June 5 through June 22, 1978. Data

were obtained at a Mach number of I_ at Reynolds numbers of 2.0 x 106/ft.

(flight trajectory Reynolds nuaber at a Mach number of i_) and 0.6 x 106/

ft. (mininaun facility Reynolds number) over an angle,of-attack range of

17 to 48 degrees.

The objectives of the test were to obtain force and moment data at

the full scale flight trajectory Reynolds number and to expand the

current data base above Mach i0 but below the flight conditions where

onset of viscous interactions occurs.

Test variables were angle-of-sideslip, Reynolds number, elevon

deflection angle, aileron deflection angle, and body flap deflection

angle. Orbiter force and moment data and balance cavity and base

presstires were measured.

This report provides a description of the test consisting of remarks

on the conduct of the test, descriptions of the model and the test fa-

cility, details on test procedure, information on data reduction, and

both plotted and tabulated test results.



NOMENCLATURE

PLOT

SYMBOL MNEMONIC

AB

ABT ABT

AC AC

ALPHA

BETA

BW

CA CA

CAb CAB

CA c CAC

CAf CAF

CAu CAU

CD CD

CINF

CL CL

C_(BODY) CBL

C (STAB) CSL

DEFINITION

Fuselage base area, excluding sting cavity area,
ABT-AC, 0.13882 square feet.

Total fuselage base area, including sting cavity
area, 0.18007 square feet.

Fuselage base sting cavity area (2.750-in diameter
hole), 0.04125 square feet.

Model angle-of-attack, degrees.

Model angle-of-sideslip, degrees.

Wing reference span, 18.734-inches in model scale,
936.68 inches in full scale.

Axial force coefficient, adjusted for sting cavity
pressure, CAU-CAC.

Base pressure axial force coefficient,
-CPBAVG -ABT /SW.

Sting cavity axial force coefficient,
-( CPC-CPBAVG )AC/SW.

Forebody axial force coefficient, CA-CAB.

Total axial force coefficient, total measured
axial force / (QINF •SW).

Drag coefficient, CA • cos(ALPHA)+CN- sin(ALPHA).

Constant in linear viscosity-temperature
relationship, 0.6988.

Lift coefficient, CN • cos(ALPHA)+ CA • sin(ALPHA).

Rolling moment coefficient, body axis, body axis
rolling moment/(QINF-BW).

Rolling moment coefficient, stability axis.



PLOT
SYMBOL MNEMONIC

Cn(BODY) CYN

Cn (STAB ) CLN

Cm CLM

CN CN

CPBI, CPB2

CPBAVG

CPC CPC

5 CW

Cy CY

_a AILRON

BDFLAP

_e ELEVON

L-ELVN

R-ELVN

_r RUDDER

SPDBRK

NOMENCLATURE (Continued)

DEFINITION

Yawing moment coefficient, body axis,

body axis yawing moment/(QINF-SW.BW).

Yawing moment coefficient, stability axis.

Pitching moment coefficient, pitching

moment / (QINF- SW- CW).

Normal force coefficient, normal force/(QINF-SW).

Base pressure coefficients, (PBX-PINF)/QINF.

Average base pressure coefficient, (CPB1 + CPB2)/2.

Balance civity pressure coefficient,
(PC-PINF)/QINF.

Wing reference MAC, 0.h96-inches in model scale
hTh.81 inches in full scale.

Side force coefficient, side force/(QINF-SW).

Aileron deflection, (L-ELVN- R-ELVN)/2 degrees.

Body flap deflection, positive trailing edge

down, degrees.

Elevon deflection, (L-ELVN + R-ELVN)/2, degrees.

Left elevon deflection, positive trailing edge

down, degrees.

Right elevon deflection, positive trailing edge
down, degrees.

Rudder deflection in the water plane, positive

trailing edge left, degrees

Speed brake deflection in the water plane, angle

between the inside faces of the left and right

panels, always positive, degrees.



PLOT
SYMBOL

DXMC

LID

lCkCH

PO

PINF

PBI, PB2

PC

q_

RE/FT

REL

SW

TO

THETA

TINF

UINF

VBAR

NOMENCLATURE (Continued)

EYEMONIC DEFINITION

LREF, LB

L/D

Distance aft from the moment reference center to

the balance center, 2. 556 inches in model scale.

Orbiter body reference length, 25_806 inches in

model scale, 1290.3 inches in full scale.

Lift-to-drag *_ CL/CDrao_o,

MACH Freestream Mach number.

Model weight, pounds.

Tunnel stilling chamber pressure, psia.

Freestream static pressure, psia.

Model base pressures, psia.

Model balance cavity pressure, psia.

Q, Q(INF) Freestream dynamic pressure, psi.

RN/FT

RN/L

SREF

Freestream unit Reynolds number, 1/feet.

Freestream Reynolds number, based .on .£B

Wing reference area, 1.076 square feet in model
scale, 2690 square feet in full scale.

Tunnel stilling chamber temperature, OR.

Measured sector pitch angle, degrees.

ORFreestream static temperature, .

Freestream velocity, feet per second.

Hypersonic viscous parameter.



PLOT
SYMBOL

XCG

Xcp/£

MNEMONIC

XCP/L

TIME

NOMENCLATURE (Concluded)

DEFINITION

Distance •from orbiter nose inner• mold line

(Xo238 full scale) to moment reference center

(65% c.g. ) along model X-axis, 16.77h inches

in model scale, 838.68 inches in full scale.

Model center of pressure location in the normal

force direction relative to the model nose

inner mold line (X 238, full scale),
XCG/LB - (CLM.CW)/CN. LB).

wind tunnel run time, seconds.

(



REMARKS

During the course of test preparation and running, various events

occurred having a possible effect on the test results. These items are

noted below.

i. NASA-JSC provided funds for WSWC to install a number of heat

transfer gauges in the nose of the model. However, there

was not sufficient time between model delivery and the test
start date to install these gauges and the funds for this

purpose were used to obtain one additional run during the test.

2. The requirement for a run at 5° angle-of-sldeslip was deleted

because mSWU was unable to complete the necessary sting hard-
ware prior to the test.

3. The run schedule called for a maximum angle-of-attack of 50°.

However, due to limitations of the pitch system the maximum

angle-of-attack obtained was 49° . The angle-of-attack range
covered during the test was from 17 ° to at least 48° for all

runs except several non-charge runs where pitch system problems
were encountered.

_. For much of the test one or more of the model-mounted trans-

ducers used for measuring balance cavity and base pressures

were not functioning proper_7. For final data reduction, data
from runs with similar base/balance cavity pressure charac
teristlcs were substituted.

5. Following Runs 339 and 3_I the model did not pitch back to

zero prior to flow breakdown because of malfunctions in the

pitch system. This resulted in higher than expected loads

on the balance. Therefore, Run 3_8 was made as a non-charge

repeat of Run 335 to check the balance repeatability.

6. The upper wing surface flipper door panels were not simulated

during this test so that the elevon configuration would be
identical to the (_208 test configuration (AEDC YKF Tunnel B

at M = 8). The model differs from the 0A208 test configuration

on17 in the size of the sting clearance hole (1/2 inch larger
in diameter) through the base of the orbiter.

i
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COm_IGUl_TIO_ _TI_

The test article was a O.02-scale replica of the space shuttle

orbiter vehicle 102, designated model 105-0 (modified model 89-0). This

vehicle is described by the ¥C70-000002 configuration control drawing and

was fabricated to the March 15, 1976, CML configuration, numerical

control lines. These lines were derived from the design entry trajectory

l_lh.l, Revision C/C. The thermal protection system (TPS) for these

lines is based on the usage of silicon reusable surface insulation (SRSI).

The orbiter model is of a blended wlng/body design with a double

delta planform (81°/h5 ° leading edge) wing of 12 percent thickness and

fUllspan elevons with gaps between the outboard and inboard panels and

between the inboard panel and the fuselage. A single centerllne vertical

tall with rudder/speed brake capability is mounted between the orbital

maneuvering system (CMS) pods on the aft fuselage, and a body flap is

fitted to the lower trailing edge of the fuselage. Orbiter geometry is

shown in Figure ic.

The main propulsion system (MPS) nozzles are simulated, but are

trimmed to clear the sting support through the base. The (MS nozzles and

all reaction control system (RCS) thruster ports in the forward fuselage

and £MS pods are simulated.

Fuselage outer mold line ((ML) penetrations and protuberances which

are simulated include:

Recessed windshields, hatch, and observation windows

Simulated forward and aft RCS nozzles

* Cargo bay door hinges

* T-zero umbilical panels

11



CCRFIGURATIONS INVESTIGATED (Continued)

* Vents: cargo bay, forward RCS, wing flipper door, (MS RCS, and
aft fUsela6e

* Spanwise steps: Vertical tail/rudder and body flap

The model is constructed entirely of Armco 17-4 stainless steel to

withstand the environment of high temperature tunnels. The mid/af_

upper fuselage is fabricated from a single block with a longitudin_l

bore into which balance or water Jacket adapters can be inserted. The

(NS pods are an integral part of this block. The vertical tall is a

separate piece which mounts on top of this block. The nose/fo_

fuselage is fabricated as a hollow shell. The wing/lower fuselage is

composed of a single piece with separate control surface components. A

two-piece aft fuselage block_ase plate incorporates the simulated MPS

nozzles, aft RCS pods, and simulated (MS nozzles. Model weight is

approximately 96 pounds, including balance adapter, with a center of

gravity location at approximately model station Xo 21.50.

All control surface positions are set manually. Separate elevon

bracket components have been fabricated for each elevon/aileron

deflection angle. The available elevon brackets are, for the left side

(inboard and outboard)- -35, -20, -i0, -5, O, +5, +I0, and +20 degrees;

and for the right side (inboard and outboard): -35, -30, -20, -15, -i0,

-5, O, +5, +I0, and +20 degrees. These are nominal values. Measured

values are given in Table IIl.

The body flap is attached to the base of the orbiter with a bracEet

mounted to the top of the body flap and the baseplate of the model.

Separate brackets ar_ provided for nominal body flap deflection angles of



CONFIGURATIOES INVESTIGATED (Contlnued)

-11.7. O. 16.3, and 22.5 degrees. Measured values are given in Table III.

Separate model components are provided for speed brake settings of

O, 25, 55, and 87.2 degrees. Each speed brake can be pinned at rudder

deflection angles of O, 2.5, 5, 11.28, and 22.8 degrees, with the

exception that the 87.2 degree speed brake is limited to a maximum rudder

deflection angle of 11.28 degrees. The above are nominal settings.

Measured values are given in Table llI. Both rudder and speed brake

deflection angles remained at zero for this test.

The following nomenclature, illustrated in Figures 2a and 2b, was

used to designate model components:

S_mbo! Description

OVI02 fuselage including T-zero umbilical

panels, crew hatch, and cargo bay door gaps.

Canopy including recessed windshields and
observation windows.

Elevons, including elevon/elevon and elevon/

fuselage gaps.

FZ6 Body flap.

FR22 Fairings for the forward cargo bay door hinges,

6 per side.

HG I Cargo bay door hinges, 13 per side.

M52 _ pods.

N_08 Forward RCS thruster nozzle ports.

Nio9 Main propulsion system nozzles (inner surfaces cut

away for sting clearance).

Nll 0 £MS nozzles.

13
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CONFIGURATIONS INVESTIGATED (Concluded)

Symbol  scrlptlo.

R20

VTIo

Aft RCS thruster nozzles and ports.

Rudder, split into left and right speed brake panels.

Vertical tail.

Cargo bay vents, _ per side.

VTII Wing/landing gear bay vents, I per side.

VTI2 Cabin vents, i per side.

VT13 Forward RCS vents, I per side.

Aft fuselage vents, i per side.

CMS RCS vents, i per side.

VTI6 Flipper door vents.

VT17 Miscellaneous vents, ports and penetrations.

w131 OVlO2 wing.

Angular definitions for control surface deflections are shown in

Figure id.

14



TEST FACILITT DESCEIPTION

The Hypervelocity Tunnel (Tunnel 9) at the Naval Surface Weapons

Center's White Oak Laboratory is a new facility designed to provide a

unique capability for hypersonic tests at high Reynolds numbers. A _ch

range of lO to 14 with test durations of at least one second are avail-

able.

The working fluid is nitrogen, heated Just enough to avoid conden-

sation. Although there are very pronounced real-gas effects in the

expansion of the gas through the nozzles (which have been accounted for

in the design of their contours), the thermodynamic processes in the

test section are those of a perfect gas. The nozzles, which are each

_0 feet long, are contoured to generate a uniform flow in the five-foot

diameter test section.

The gas supply of this tunnel operates at pressures up to 35,000

psia and its unique fluld-piston drive maintains a constant supply

pressure throughout a run. Limited by the volume of hot nitrogen in. the

heater, the run time is about one second at M = i0 and 14. There is a

high-speed model support system capable of pitching at rates up to 50 deg/

sec. A hlgh-speed data acquisition system can handle up to 128 channels

and record data at rates up to 32,000 words/sec. The fastest sampling

rate on any one channel is 2000 samples/sec. This rate is available

simultaneously on 16 channels. The change over from one Mach number to

another takes several days.

15
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TEST PROCEDURE

The model was mounted upright on the 9HV6-1 balance and the NSWC

78Dl193 sting in the Tunnel 9 test cell shown in Figure 2e.. The 78Di135

balance adapter, designed by NSWC and fabricated by Rockwell. was used to

adapt the model to the balance. The installation of the model on the

balance is shown in Figure 2f. Figures 3f through 3j are photographs of

the model installation in Tunnel 9.

The NSWC 78Dl193 sting was fabricated by JSWC for this test and has

a pivot approximatel_ twenty inches aft of the model which will provide

for angles-of-sideslip of zero and +2 degrees. With the sting set for

+2 degrees angle-of-sideslip, the model is pivoted to a position off of

the tunnel centerline, but still within the flow core.

Force and moment data on the orbiter was measured by the NSWC 2.5

inch diameter 9HV6-1 six-component balance. Figure 2c is a drawing of

the balance. The model was mounted on the balance through the base of

the orbiter with the balance center located at Xo2_.090 , ZoS.00 . The

balance was calibrated by NSWC over the load range expected for the

test. Check calibrations and a sting deflection calibration were per-

formed in the tunnel prior to model installation.

One balance cavity and two base pressures were measured using 0.25

inch diameter orifices at the locations shown in Figure 2d. Statham

model PA208TC pressure transducers were supplied, installed, and

calibrated by NSWC for this purpose. Copper pressure tubes (0.25 inch

O.D. ) and transducer cables were routed through the instrumentation



TEST PROCEDURE (Concluded)

passages in the model to the transducers which were mounted in the

forward fuselage cavity in the model. Electrical cables exited the model

through the sting access hole in the base of the orbiter. The trans-

ducers were calibrated prior to each run when the test section and

vacuum sphere were pumped down.

Data were obtained at tunnel minimum Reynolds number and flight

Reynolds number at a Mach number of I_. Average test conditions for

these Reynolds numbers are given in Table I. Continuous data were

obtained over the angle-of-attack range of +17 to +48 degrees during each

run on twenty-two different model configurations. One run was made at a

nominal angle-of-sidesllp of 2°, and one run was made at a fixed angle-

of-attack of 49° Run duration was approximately 0.5 seconds

Schlieren or shadowgraph photographs and Hycam movies were obtained

on all runs except Run 362. For Runs 3h7 through 369 the model was

positioned three inches further forward in the test section than it had

been for Runs 334 through 3_6 in order to place it in a more favorable

window position for flow visualization photography. Figures 3a through

3e are typical flow visualization photographs taken during the test.

17



DATA REDUCTION

Standard NSWC methods were used for computing tunnel parameters,

model attitudes, and balance forces and moments. Model force and moment

data were reduced to coefficient form in both body and stability axes

systems. Axes systems are defined in Figure la. Moment data was reduced

about a moment reference center corresponding to sixty-five (65) percent

of the reference body length at Waterline 375. Axial force was corrected

for the effects of balance cavity and base pressure. Model angles-of-

attack and sideslip were corrected for support hardware deflections.

The numerical values for all constants are given in the nomenclature

section. The moment reference center (M.R.C.) is given below"

Model Scale Full Scale
_

Xo, inches 21. 534 1076.68

Yo, inches 0 0

Zo, inches 7.500 375.0

The balance center was located one-half inch above the M.R.C. at the

model station given below"

balance.

Model Scale Full Scale

Xo, inches 24. 090 1204.5

Yo, inches 0 0

Zo, inches 8.00 400

The following data reduction procedures were used for this test"

1. Compute the test conditions (MACH, PO, TO, PINF, TINF, QINF,

UINF, VBAR, RE/FT, REL) and model attitude (ALPHA, BETA) using
tunnel parameters.

2. Compute the six-component body axis coefficients from balance

outputs, with moments referenced to the M°R.C.

18



DATAREDUCTION(Concluded)

3. Compute the axial force coefficients (CA, CAB, CAC, CAF) using

the total axial force (CAU) and the base pressures (PB1, PB2)

and balance cavity pressure (PC).

h. Compute the model center of pressure location in the normal

force direction (XCP/L) using the pitching moment (CLM) and

normal force (CN) coefficients.

5. Compute the stability axis coefficient from the body axes
coefficients.

6. Compute the model lift-to-drag ratio (L/D) using the lift

coefficient (CL) and drag coefficient (CD).

7. Compute the aileron (AILRON) and elevon o(ELEVON) deflection

angles using the left (L-ELVN) and right (R-ELVN) elevon

settings.

19
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TAB_. I. Tt_R_rEL9 AVEPJ_E TEST CELL CONDITIONS

TEST CORDITION
l _

FLIGHT REINOLDS MINIMUM RETIOLDS NU_ER

Hath Number

Reynolds No./Ft.

Dynamlc Pres sure, psia

Total Pressure, Po, psia

Total temperature, To, °R

Freestream static temperature, OR

Freestream velocity, ft./sec.

13.5_

1.91 x 106

3.52

9?.9

6,663

13.12

.60 x lO6

1.01

3,057

95.0
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Nominal

Angle

+2O

+i0

+5
0

-5
-I0

-15
-20

-30
-35

TABLE III. MEASURED CORTROL SURFACE DEFLECTIOm ANGLES

Elevons*

L. H. Outboard

Measured Angle

L. H. Inboard

2O.24
i0.ii
_.88
0

-9.32

-20.40

-3_.89

2o.25
io.i_
_.93
0
-_.82
-9.38

.2o._o_

-3_.89

iR. H. Inboard

20.30
10.12

4.93
0

-4.82
-9.33
-Z_.37
-20._3
-29.8z
-34.9o

, r
20.30 t
_.o21
_._ I
o i

-_._ j
-9._4 i
-1_._ i
-2o._
-29._
-34._ i

Body ylap

Nominal Angle

22.5
16.3
0

-11.7

Measured Angle

22.62
16.38
0

-zz. 53

Speed Brake/Rudde r

Nominal

Speed Brake
Angle

0
25
55
87.2

Measured

Speed Brake

Amgle

0

25.50
5_.57
86.81

0

0

-0.025
0.057
-o.o38

Nominal Rudder Angles of:

2.56
2.53
2.62
2.52

5.26
5.2_
5.32
5.22

ZZ.28

Ii._1

11.39
zz._7
zz.38

23.58
23.55
23.6_

eB_

..*Valuesare for 'hoasic" elevons. Alternate elevons were not used.
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Positive directions of.force coefficients,
moment coefficients, and angles are
indicated by arrows

For clarity_ origins of wind and stability
axes have been displaced from the center
of gravity
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a. Axes Systems Definition

Figure i. Axis systeu.
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8e + 8e L I8eL = LO I
2

8eRo + 8eRi
8e R = _ , ....

2

8e + 8e
8e = _ L R

• ,L , ,

Z

SeL - 8eR

2

Positive
Deflection of

Rudder, 8r

Elevon, 8e

Right, 8e R

Le f t, 8e L

Aileron, 8a

Body Flap, 8bf

I ii ,, i

Angle

, , ,

÷P , -_

-a , -8

-a , -0

Aero Forces.
and Moments

,,

+Cy , -C n
......

-C m

÷q

÷q

-C m

_, ,, | ! II I I

Hinge
Moment

-Oh r

-Ch e

....

-CheR
,_

-CheL

-Chbf

b. Control Surface Deflections

Figure 1. Continued.
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c. Orbiter Geometry
Figure 1. Continued.
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d. Elevon and Body Flap Deflections
Fl_n_e 1. Concluded.
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MODEL

14.772

2.000 DIA

1.060

314.10 NC. 2

(MODEL RELEASE)

FORWARD GAGES

CENTER OF GAGES

5° -0" INCL ANGLE TAPER

5/8-11 NC- 2.1-3/4 DP

AFT GAGES 2.500 DIA

5° -0' INCL ANGLE TAPER

12

11

10

MAX. ROLL - 100 IN.-LBS

MAX. AXIAL - 350 LBS.

9 10 11 12 13 14 15 16 17

_,,'CENTER OF GAGES

c. _V6-1 Balance

Figure 2. Continued.
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d. Base Pressure Tap Locations

Figure 2. Continued.
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fo _6-i Balance Installation in Model 105-0

Figure 2. Concluded.



a. Shad_ph - Ru. 358, a _ 50°

1_ 3. Model photogTaphs o
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c° Shadowgraph - Run 3_7, u _ 51°

3. Continued.
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...... ' ..IL _ _/' _._ .i̧ _,_.b_ ,_ , ._i,._.

do Shadowgraph - Run 368, a _ 51°

Figure 3. Continued.
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e, Sh_ovg_ph - Ru, 357, a _ _o i
F1gu_ 3. Coatlaued.
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J. Side View of Sting Installation In RSWC '_Tunnel 9

F_ 3. Concluded.
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APPENDIX

TABUIATED SO__ DATA

Tabulations of plotted data are available on request from Data Management
Services.
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• 77,

DATE 14 SEP 78 OA 171 TABULATED SOURCE DATA

SREF -
LREF ,,
BREF -
SCALE "

RNIFT

I. 860

I. 860

I. 850
!. 850

I.850

!.850

I.850

1.850
1.850

1.850
I .840
I .840
1.840
1.840
I .840
I. 840

I. 840
I .840
I .840
! .840
I. 850
!. 860
1. 880
1 .900

I. 920
I. 950
l .980

2.020
2.070
2. 150
2. 180
2.210
2. 270

REFERENCE DATA

2690. 0000 SO.FT.
474.8100 INCHES
936.6800 INCHES

• 0800

XHRP
YMRP
ZMRP

OAI71. NSNC 9 1310, OVI02

• 1076 6800 IN XO
• ' 0000 IN. YO
• 375.0000 IN. ZO

RUN NO. 346/ 0 RN/L - GRADIENT INTERVAL •

MACH =
L-ELVN •
ELEVON =
8DFLAP =
SPDBRK •

16.00/ 28.00

PAGE 15

(RGJOII; ( 11 AUG 78 ;

PARAME TR I C DATA

13. 500 BETA - .000
- 34. 890 R-EL VN ,, -34.860
-34. 870 A I LRON • .000
- 1 I . 530 RUDDER - .000

.000

ALPHA CAU CA CAB CAC CAF CN CLM CY CBL
16.000 .05390 .05380 -.00010 .00010 .05390 .26980 .01060 -.00020 -.00020
17.000 .05470 .05460 -.00010 .00010 ,05470 .30190 .01180 -.00010 -.00020
18.000 .05570 .05560 -.00010 .00010 .05580 .33460 .01310 .00010 -.00020
19.000 .05690 .05680 -.00020 .00010 .05700 .36770 .01450 .00030 -.00020
20.000 .05830 .05820 -.00020 .00010 .05840 .40130 .01600 .00050 -.00020
21.000 .05970 .05960 -.00030 .O00IO .05990 .43510 .01770 .00080 -.00020
22.000 .06110 .06100 -.00030 .00010 .06130 .46930 .01940 .OOlO0 -.00020
23.000 .06240 .06230 -.00040 .00010 .06270 .50380 .02120 .00130 -.00020
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A /

DATE 14 SEP 78 OA !'7 ! TABULATED SOURCE DATA

OAI71. NSNC 9 1310, OV102

REFERENCE DATA

SREF =
LREF =
BREF =
SCALE "

2690. 0000 SO.FT.
474.8100 INCHES
936•6800 INCHES

• 0200

XMRP =
YMRP ,=
ZMRP "

1076.6800 IN. XO
.0000 IN. YO

375.0000 IN. ZO

RUN NO. 345/ 0 RN/L =

RN/FT ALPHA CL CO LID
1•810 16.000 .25020 •12720 1•96780
1.810 17.000 .27980 •14210 1.96870
1.810 18.000 .30940 .15840 1.95330
1.810 19•000 •33900 •17600 1.92640
1.810 20.000 .36850 .19480 1.89150
1.800 21.000 .39770 .21480 1.85120

1.800 22.000 .42650 .23600 1.80760
1.800 23.000 .45510 .25830 1.76190
1.800 24.000 .48320 .28170 1.71520
1.800 25.000 .51090 .30630 1.66820
1.790 25.000 .53810 .33190 1.62130
1.790 27.000 .56480 .35860 1.57490
1.790 28.000 .59090 .38650 1.52920
1.790 29.000 .61660 .41540 1.48430
1.790 30.000 .64160 .44550 1.44040
1.790 31.000 •66600 .47670 1.39730
1.790 32.000 .68980 .50900 1.35530

I .790 33.000 .71290 .54250 1.31420
I .790 34.000 .73540 .57720 I .27400
I .790 35. 000 .75710 .61310 ! .23480
1.790 36.000 .77810 .65020 1.19650
1.790 37.000 .79820 .68860 1.15920
1.790 38.000 .81750 .72820 i.12270
1.790 39.000 .83590 .76900 1.08710
1.790 40.000 .85330 .81090 1.05240
1.790 41.000 .86960 .85390 1.01850
1.800 42.000 .88480 .89780 .98550
1.810 43.000 .89860 .94260 .95330

1.830 44.000 .91110 .98810 .92210
1.850 45.000 .92210 1.03410 .89180

1.880 46.000 .93180 1.08040 .86240
1.920 47.000 .94000 1.12690 .83410
1.970 48.000 .94720 1.17350 .80710
2.060 49.000 .95450 1.21990 .78250

GRADIENT .02850 .02165 -.03926

3.94 GRADIENT INTERVAL -

XCPIL

.63650
•63680
.63720
.63760
.63800
.63840
.63870
.63910
.63940
•63970
•64000
.64030
.64060
.64090
.64120
.64160
.64190
.64220
.64260
.64300
.64350
.64390
.64450
.64500
.64560
.64620
.64680
.64750
.64820
.64880
.64950
.65020
.65100
.65170
.00035

CLM
.01010
.01110
•01200
.01280
.01350
.01420
.01480
.01540
.01600
.01650
.01700
.01750

.01790

.01820

.01850

.01870

.OlSBO

.01880

.01870

.01840

.01790

.01730

.01650

.01540

.01410

.01260

.01090

.00890

.00670

.00440

.00180
-.00100
-.00390

-.00710
.00064

MACH -
L-ELVN ,,
ELEVON =
BDFLAP =
SPDBRK =

16.00/ 28.00

CY
-.00040
• .00000

.00030

.00070

.00110

.00150

.00190

.00230
•00280
.00320
.00360

.00400

.00450
.00490
.00530
•00570

.00610

.00650

.00690

.00730

.00770

.00810

.00840

.00880

.00920

.00950

.00990
.01030
.01060
.01100
.01130
.01160
.01200
.01230
.00041

CSL
-.00040

-.00040

-.00040

-.00040

-.00040
-.00050
-.00050
-.00050
-.00050
-.00050
-.00050

-.00050

-.00050
-.00050

-.00050

-.00050

-.00050
-.OO050

-.00050
-.00050
-.00050

-.00060

-.00060

-.00060

-.00060

-.O0060

-.00070

".00070

-.00070
-.00080
-.00080
-.00080
-.00090
-.00090
-.00001

PAGE 47

(SGJO09) ( 11 AUG 78 )

PARAME TR I C DATA

13. 500 BE TA - . 000
- 34. 890 R-ELVN - -34.860
-34.870 A I LRON = . 000

• 000 RUDDER = . 000
.000

CLN
-.00060
-.00060
-.00060
-.00060
-.00060
-.00060
-.00060
-.00060
-.00060

-.00060
-.00060
-.00060
-.00060
-.00060

-.00060
-.00070

-.00070

-.00O70

-.00070

-.00070

-.00070

-.00070

-.00070

-.00080

-.00080
-.O008O
-.00080
-.00090

-.00090

-.00100
-.00100
-.00110
-.00110
-.00120

.00000

MACH TIME
13.46000 .95300
13.46000 .96600
13.46000 .97800

13.45000 .99000

13.45000 1.00100
13.45000 1.01300
13.45000 !.02400
13.45000 1.03500
13.45000 1.04600
13.44000 1.05700

13.44000 1.06800
13.44000 1.07900
13.44000 1.09000
13.44000 1.10100
13.44000 I.II200
13.44000 1.12300
13.44000 1.13400
13.44000 1.14500
13.44000 1.15700
13.44000 1.16800
13.44000 1.18000
13.44000 1.19200
13.44000 1.20400
13.44000 1.21700
13.44000 1.23000
13.44000 1.24300
13.45000 1.25600
13.45000 1.27000
13.46000 1.28500
13.48000 1.30100
13.49000 1.31800
13.51000 1.33700
13.54000 1.36000
13 59000 1.39600

-.00181 .01132
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DATE |1 AUG 78 LIST OF OAI71 FORCE DATA

OAI71, NSWC 9 13|0, OV102

REFERENCE DATA

SREF = 2690.0000 SQ.FT.

LREF = 4"/4.8100 INCHES

BREF = 936. 6800 INCHES
SCALE = .0200

XMRP

YMRP

ZMRP

= 1076.6800 IN. XO

= .0000 IN. YO

= 375.0000 IN. ZO

RN/FT ALPHA
2.010 17.000
2.010 18.000
2.000 19.000
2.000 20.000
2.000 21.000
1.990 22.000
1.990 23.000
1.990 24.000
1.980 25.000
1.980 26.000
1.980 27.000
1.970 28.000
1.970 29.000
1.960 30.000
1.960 31.000
1.960 32.000
1.950 33.000

1.950 34.000
1.950 35.000
1.940 36.000
1.940 37.000
1.940 38.000
1.940 39.000
_.940 40.000
1.930 41.000
1.930 42.000
1.930 43.000
1.930 44.000
1.920 45.000
1.920 46.OO0
1.920 47.000
1.910 48.000
1.920 49.000
1.930 49.250

GRADIENT

RUN NO. 349/ 0 RN/L = 4.20

CL
.28850
.31820
.34840
.37880
.40950

.44020
.47080
.50120
.53140

.56120

.59070

.61960

.64790
.67550
.70240
.72840
.75360

.77790

.8_110

.82350

.84480

.86520

.88460

.90300

.92040

.93680
.95210

.96610
.97870
.98960
.99870

1.00590
1.01240
1.01550
.03025

MACH =
L-ELVN =
ELEVON =
8DFLAP =
SPDBRK =

GRADIENT INTERVAL = 16.00/ 28.00

CD L/D XCP/L
.14340 2.01180 .65010
.15940 1.99690 .64940
.17690 1.96970 .64900
.19600 1.93350 .64880
.21650 1.89110 .64870

.23870 1.84420 .64880

.26230 1.79480 .64890
.28740 1.74390 .64910
.31400 1.69250 .64940
.34200 1.64130 .64980
.37130 i.59070 .65020
.40210 1.54110 .65060
.43400 1.49270 ,651]0
.46730 1.44560 .65170
.501"10 1.39990 .65220
.53730 1.35570 .65290
.57400 1.31290 .65360
.61170 1.27160 .65430
.65040 1.23170 .65510
.69020 1.19320 .65590
.73090 1.15590 .65670
.77250 1.12000 .65760
.81510 1.08520 .65850
.85870 1.05170 .65950
.90310 1.01920 .66040
'94840 .98780 .66140
.99450 .95740 .66240

1.04li0 .92800 .66330
1.08800 .89950 .66430
1.13490 .87200 .66510
1.18120 .84550 .66590
1..22660 .82010 .66650
1.27130 .79640 .66690
1.28360 .79120 .66700

.02355 -.04485 .00008

CLM CY CSL

-.00010 .00040 -.00030

.00060 .00080 -.00030

.00100 .00120 -.00030

.00140 .00160 -.00030

.00160 .00210 -.00030

.00170 .00250 -.00030

.00160 .00300 -.00030

.00140 .00350 -.00030

.00100 .00390 -.00030

.00040 .00440 -.00030

-.00030 .00480 -.00030

-.00120 .00530 -.00030
-.00230 .00570 -.OOf130

-.00370 .00620 -.00030

-.00520 .00660 -.00030
-.007]0 .00710 -.00040
-.00910 .00750 -.00040
-.01150 .00790 -.00040
-.01410 .00830 -.00040
-.017]0 .00870 -.00040
-,02030 .00910 -.00040
-.02390 .00950 -.00040

-.02780 .00980 -.00040

-.03200 .0]020 -.00050
-.03550 .01050 -.00050
-.04130 .01090 -.00050

-.04630 .0]]20 -.00060
-.05140 _ .Oil50 -.00060
-.05660 .01]80 -.00060
-.06180 .01210 -.00070

-.06670 .01240 -.00080
-.07120 .01260 -.00080
-.07470 .01270 -.00090
-.07540 .01280 -.OOlO0
-.00009 .00045 .00000

PAGE 53

(SGdOl41 ( II AUG 78 )

PARAMETRIC DATA

13.500 BETA = .000
-4. 790 R-ELVN = -4.790
-4.790 A I LRON = . 000

• 000 RUDDER = • 000
.000

CLN MACH
-.00070 13.56000
-.00070 13.56000
-.00070 13.55000
-.00070 13.54000
-.00070 13.54000
-.00070 13.53000
-.00070 13.53000
-.00070 13.53000
-.00070 13.53000

-.00070 13.53000

-.00070 13.53000

-.00070 13.53000

-.00070 13.53000
-.00070 13.53000
-.00080 13.53000
-.00080 I3.53000
-.00080 13.53000

-.00080 13.53000

-.00080 13.52000

-.00090 13.52000
-.00090 13.52000
-.00090 13.5]000
-.00]00 13.51000
-.00100 13.50000
-.00]10 13.50000
-.001]0 13.50000
-.00120 13.49000
-.00120 13.49000

-.00130 13.49000
-.00130 13.49000
-.00140 13.49000
-.00140 13.49000
-.00150 13.49000
-.00160 13.49000

.00000 -.00287

TIME
,80900
.82000
.83100
.84100
.85200
.86300
.87400
.88500
.89600
.90700
.91800
.92900
.94000
.95100
.96300
.97400
.98600
.99800

1.01000
1.02200
1.03500
1.04800
1.06!00
1.07500
1.09000
1.10500
1.12100
1.13900
1.15700
1.17700
1.20100
1.22900
1.27400
1.29600

.01091
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DATE 14 SEP 78 OAI71 TABULATED SOURCE DATA

OAITI, NSNC 9 1310, OVI02

REFERENCE DATA

SREF ,,
LREF ,,
BREF =
SCALE •

2690. 0000 SO.FT.

474.8100 INCHES
936.6800 INCHES

.0200

XMRP
YMRP
ZMRP

• 1076.6800 IN. XO
• .0000 IN. YO
- 375 0000 IN. ZO

RUN NO. 354/ 0 RN/L • 4.24

MACH •

L-ELVN "

ELEVON -

BDFLAP •

SPDBRK •

PAGE 56

(SGJOI7) ( !1 AUG 78 )

PARAME TR 1C DATA

GRADIENT INTERVAL - 16.00/ 28.00

13.500 BETA ,, .000
4.900 R-ELVN - 4.930
4.920 AILRON • .000

16.3BO RUDDER - .000
.000

RN/FT ALPHA CL CD L/D XCP/L
2.060 16.000 .28090 .14070 1.99740 .68460
2.050 17.000 .31250 .15780 1.98110 .68330
2.G50 18.000 .34500 .17670 1.95320 .68230
2.040 19.000 .37820 .19730 1.91700 .68160
2.040 20.000 .41170 .21960 1.87490 .68110
2.030 21.000 .44540 .24350 1.82910 .68070
2.030 22.000 .47890 .26890 1.78110 .68050

2.020 23.000 .51220 .29570 1.73210 .68030
2.020 24.000 .54490 .32390 1.68270 .68020
2.020 25.000 .57700 .35320 1.63370 .68020
2.020 26.000 .60830 .38370 1.58540 .68030
2.010 27.000 .63880 .41530 1.53800 .68030
2.010 28.000 .66830 .44800 1.49100 .68050
2.010 29.000 .69700 .48180 1.44680 .68060
2.010 30.000 .72480 .51660 1.40310 .68080
2.000 31.000 .75180 .55250 1.36060 .68100
2.000 32.000 .77790 .58960 1.31940 .68120
2.000 33.000 .80320 .62780 1.27940 .68150
1.990 34.000 .82780 .66730 1.24050 .68180

1.990 35.000 .85150 .70800 1.20270 .68210
1.980 36.000 .87440 .75000 1.16590 .68250
1.970 37.000 .89640 .79320 1.13010 .68280
1.970 38.000 .91740 .83770 1.09510 .68330
1.960 39.000 .93720 .88330 1.06100 .68370

1.950 40.000 .95570 .93000 1.02760 .68420
1.950 41.000 .97270 .97760 .99500 .68460
1.940 42.000 .98810 1.02590 .96310 .68520
1.940 43.000 1.00160 1.07480 .93190 .68570
1.940 44.000 1.01320 1.12400 .90150 .68630
1.930 45.000 1.02300 1.17340 .87180 .68680
1.930 46.000 1.03100 1.22290 .84310 .68740
1.930 47.000 1.03750 1.27230 .81550 .68800
1.930 48.000 1.04340 1.32160 .78950 .68840
1.910 49.000 1.05040 1.37070 .76640 .68880
1.910 49.250 1.05330 1.38270 .76170 .68880
1.910 49.490 1.05900 1.39370 .75980 .68860

GRADIENT .03263 .02576 -.04424 -.00030

CLM CY CSL CLN
-.02910 .00120 -.00020 -.00060
-.03120 .00150 -.00020 -.00070
-.03360 .00190 -.00020 -.00070

-.03620 .00230 -.00020 -.00070
-.03900 .00260 -.00020 -.00080

-.04200 .00300 -.00020 -.00080
-.04510 .00340 -.00020 -.00090
-.04840 .00380 -.00030 -.00090
-.05170 .00420 -.00030 -.00100
-.05520 .00460 -,00030 -.OOIO0
-.05880 .00500 -.00030 -.00110
-.06250 .00540 -.00030 -.00110
-.06630 .00570 -.00030 -.00110
-.07010 .00610 -.00030 -.00120
-.07410 .00650 -.00030 -.00120

-.07830 .00690 -.00030 -.00130
-.08250 .00720 -.00030 -.00130
-.08690 .00760 -.00030 -.00140
-.09150 .00800 -.00030 -.00140
-.09630 .00040 -.00030 -.00150
-.i0130 .00870 -.00030 -.00150
-.10650 .00910 -.00030 -.00160
-.11190 .00950 -.00030 -.00160
-.11760 .00980 -.00040 -.00160
-.12340 .01020 -.00040 -.00170
-.12950 .01060 -.00040 -.00170

-.13580 .01090 -.00040 -.OOlBO
-.14220 .01130 -.00050 -.00180
-.14880 .01160 -.00050 -.00190
-.15550 .01200 -.00060 -.00190
-.16220 .01230 -.00060 -.00190
-.16900 .01260 -.000_0 -.00190
-.17560 .01300 -.00080 -.00190
-.18160 .01330 -.00090 - 00190
-.18280 .01340 -.00090 -.00190
-.18310 .01350 -.00090 -.00190
-.00313 .00038 -.00001 -.00004

MACH TIME

13.57000 .79700

13.57000 .80900
13.57000 .82000
13.58000 .83100
13.58000 .84300
13.58000 .85400
13.58000 .86500

13.59000 .87700

13.59000 .88800
13.58000 .89900
13.58000 .91100
13.58000 .92200
13.58000 .93400
13.57000 .94600
13.57000 .95700

13.56000 .96900
13.56000 .98100

13.56000 .99400
13.55000 1.00600
13.55000 1.01900
13.55000 1.03200
13.55000 !.04600
13.55000 1.06000
13.55000 1.07400
13.54000 1.08900
13.54000 1.I0500

13.54000 1.12200
13,54000 1.13900
13.53000 1.15900
13.53000 1.17900
13.52000 1.20200

13.52000 1.22900
13.52000 1.26200
13.52000 1.31000
13.52000 1.33000
13.52000 1.37600

• 00099 .01136
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000" - NOEl71V O01 "01

OLO •01 " NA'13-_I 021 "01
000 • ,,, V138 005"£I

VlVO 3 |_13NV_IVd

( 8L OrlV I I ) (810rOS)

L; _Vd

00"82 /00"91

• >lUB0dS
• dV7.-108
• N0^373

• NA73-7

• H3VW

- 7VA_I31NI IN31QVUO hl•h • 71N_i 0 /195

OZ "NI 0000"CJL£ ,,
0A •NI 0000" •
OX "NI 0089"9L01 ,,

851£0"
026h0"I
02£h0"I
O16ZO'!
02LZO'I
02520"I
06920"1
00810"I
08900"I
09£66"
Oh8L6"
05196"
0I£h6"
02£26"
00206"
OL6L8"
02958"
0LI£8"

02908"
OI08L"
01£5L"
0552L"
06969"
06L99"
0£8£9"

02809"

09LL£"
059h£"
00£I£"

OIZBh"

O01£h"

0981h"

0298Z"

OGZ££"

0612£"

73

•ON Nn_l

dBNZ
d_NA
d_dNX

1N31OV_O
052"6h
O00"6h
O00"8h
OO0"Lh
O00"9h
O00"£h
O00"hh

OO0"£h

O00"2h

O00"ih
O00"Oh
000"65
000"8£

000"L£

000"95
000"££
O00"h£
000"££
000"2£
000"I£
000"0£

000"62
000"82
O00"L2
000"92

000"52
O00"h2

000"£2

000"22

000"12

000"02
000"61
000"81
OOO'LI

VHd7V

056"1
006"I
068"i
006"1
006"I
006"I
006"I
006"I
006"I
006'I
006"1
006"I
016"1
016"I
016"I

026"I
026"I
OZ6" I
0£6" I
0Z6" 1
Oh6" I
0_6" I
Oh6" 1
Oh6" I
Oh6" I
Oh6" I
056"I
056"I
056"I
056"I
096"I
096"1
OL6"I
OL6"I
13tN_

0020 • = 37V3S
S3H3N I 0089 • 9£6 • 33_i8

S3H3N I 0018" hLh = 33t:17
• 13"0S 0000"0692 - .-13_1S

VlVO 33N3_1333_1

201AO '0151 6 3MSN 'ILIVO

VlVO :331:11305 031V7FISVI ILIVO 8L d3S hl 31VO



h2110" 89E00"- £0000"-
00501"1 00091"51 02100"-
OOBLO'I O00hl'£1 02100"-

00290"I 00091"£I 02100'-

00220"I 00080"£I 02100"-

Jh66" O00gO'£1 02100"-

OOIL6" OOOhO'ZI 02100"-

00156" O0020"EI 0£I00"-

00£96" 00020"£I 0£I00"-

OOgI6" 00020"£I 09100"-

00668" 00020"£I OhlO0"-

00h88" 00020"£1 0hi00"-
00698" 00020"£I 0h100"-
005_8" O0020"EI Oh100"-

002h9" 00020"£l 05100"-
00628" 00090"£1 09100"-
00918" 00090"£1 OglO0"-
00Z08" O00£O'E I 05100"-

O016L" O00hO'£1 O5100"-
O06LL" O00hO'£ I 05100"-

OOL9L" O00SO'Zl 05100"-
OOSSL" 00090"£I OglO0"-
OOhhL" O00LO'EI OglO0"-
O02EL" 00080"£I 05100"-

OOI2L" O0080"EI 05100"-

O060L" 00060"91 05100"-
00869" 00001'£I 05100"-
00L89" 00001"£I OhlOO'-

009L9" 00011"£I OhIOO'-

00h99" 00011"£I 0hI00"-

00£59" 00021"£I OhlOO'-
002h9" 00021"£I 0£100"-
00199" 00021"£1 09100"-
00029" 00021"£I 02100"-
00809" 00021"£1 02100"-
OOL6G" 00021"£I OllO0"-

3WIl H3VW N73

000"
000 • = _3OONU 089"91

000" = NOUqlV OOI'OI

OLO•OI - NA73-U 021"01

000" = V138 00£'£1

VlVO 311::113NVaVd

( 8L OI3V II ) (610POS)

8_ 30Vd

£0000"- 6ZOO0" 28200"-

OglOD'- Oh£10" 09h61"-

OhIOO'- OgZIO" 02061"-

OhiO0"- OL£10" 02LBI'-

OZIO0"- 06910" O06LI'-

OZIO0"- 06910" 009LI'-

02100"- 08210" OLL91"-

OIIO0"- OL£10" 08291"-

01100"- Oh£10" 00851"-

00100"- OIElO" 02Egl'-
00100"- 0L.210" 0£8hi'-

06000"- OE210" 02£hi'-
06000"- 08110" 00891"-
08000"- OZllO" 0L291"-

08000"- OLOIO" O£L21"-

OLO00'- OlOIO" 08121"-

OLO00"- 09600" 02911"-

09000"- 08800" 09011"-

09000"- 02800" 01501"-
09000"- OgLO0" 09660"-
05000"- 06900" 09_60"-
05000"- 0£900" 02680"-

0_000"- OLgO0" 02h80"-

OhO00"- OlgO0" 096LO'-
OhO00"- 05bOO" 025L0"-
09000"- OOhO0" OIILO'-
OZO00"- 05£00" OhLgO'-
0£000"- 00900" 06990"-

02000"- 09200" 08090"-

02000"- 02200" 06L50_-

02000"- 08100" 05550"-
01000"- OglO0" 00£50"-

01000"- 02100" 080_0"-

01000"- 06000" 088h0"-

01000"- 09000 • OOLhO •-

01000"- OhO00 • 02gh0"-

7S3 A3 W73

00"82 /00•91 - 7VAa3INI IN]lOVaO

= HUBOdS
- dV7JO8

NOA373
• NA73-7
• HOrN

..

52100"- 205h0"- 50520" OLO£O"
06169" 0255L" 0989£'I 09990"1
01169" 0609L" 01859"I 09Z£0"I
0L069" 0699L" 099h£'! 052£0"I

00069" 0126L" 01962"I 0L920"I

0L689" 0h818" 06hh2"l 08810"I

09689" 055h8" 08961"I 0£600"I

09689" Oh£L8" OZZhl'l 09866"

09689" 0£206" 09960"I 09986 •

09689" 022£6" OIhhO'l 029L6"
09689" 00E96" 0g566" 0L8g6"

09689" 66h66" 08Lh6" 062h6"
05689" 08L20"I OLO06" 0L526"
0h689" 08190"1 Ohhg8" 02L06"
02689" 06960"I 06808" 02L88"
00689" 0199I'I 02h9L" 06598"
0L889" O50LI'I 0£02L" 00EBB"
05889" 00602"I OELLg" 08818"

02889" OLBh2"l 0£5£9" 0996L"

00889" 09682"I 05h65" 0999L"

08L89" 081£Z'I 08h5g" 088£L"

09L89" OI£LZ'I Ohgl£" OIOIL"
0_L89" OL61h'l Oh6Lh" 09089"

OhL89" 0559h'I OBEhh" 0h059"
0_L89" 0521_'I 0660h" 06619"
OLL89" 0909_'I OgLL£" 00689"
00889" 09609"I 099h£" 06L55
05889" 0h659"I 05LI£" 08925"

0£689" O£60L'I 00062" OL_6h"
02069" 056_L'I 0Ih92" 09hgh"
05169" 0h808"I 086£2" OL££h"
00£69" 01553"I 02L12" OOEOh"

06h69" 01868"I 09961" 052L£"
02L69" 0£_£6"I OOLLI" 0_2.£ •
O000L • 09996"I 0£651 • 0821£ •

0550L • 096L6"1 0££hi • 0L582"
7/d3X 0/7 03 73

g2•l - 7/N_I 0 /6££ "ON Nn_l

1N31OVUO
OOg'8h
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O00"8h
O00"Lh
O00"9h
O00"5h
O00"hh
O00"£h
O00"2h
O00"lh
O00"Oh
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000"8£

O00"L£

000"9£

000"5£

O00"h£
O00"£Z
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000"I£

000"05
000"62
000"82
O00"L2

000"92
000"92

O00"h2
000"92
000"22
000"12

000"02

000"61
000"81

O00"LI

000"9!
VHdqV

Lcj9"
629"
219"
2L9"
059"
8£5"
IEg"
825"
L2g"
L25"
L2g"

825"

825"

625"

0£5"

0£5"

2£g"

h£g.

L£Cj"

0c_5 -
9_g '

99g"
OLg"

8Lg"

98_"

26_"

665"
hog"
609"
219"
919"
919 •
LI9 •
.I.31N_

OZ "NI 0000 •cJL£ • dt:lNZ
OA "NI 0000 • • cldNA
OX "NI 0089"9L01 - d_lNX

0020"
S3H3NI 0089"996
S3H3NI 0018 • hLh
• 13"0S 0000" 0692

= 37V3S
= ..-13_18

" 33_'1
= =13_1S

VlV0 33N3_1333_1

201AO '0191 6 3MSN 'ILIVO

VlVO 33t:lt10S 031V7138V1 I L I V0 8L d3S hl 31VO



DATE14SEP78 OA 171 TABULATED SOURCE DATA

OAlTI, NSWC 9 1310, OVI02

REFERENCE DATA

SREF =
LREF =
BREF =
SCALE =

2690. 0000 SO.FT.
474.8100 INCHES
936.6800 INCHES

.0200

XMRP

YMRP

ZMRP

- 1076 6800 IN. XO
" .0000 IN. YO
- 375.0000 IN. ZO

RUN NO. 360/ 0 RN/L =

RN/FT ALPHA CL CD LID
1.950 16.000 .30310 .15150 2.00000
1.950 17.000 .33660 .16940 1.98680
1.940 18.000 .37070 .18910 1.96070
1.930 19.000 .40510 .21040 1.92550
1.930 20.000 .43960 .23340 1.88340
1.920 21.000 .47390 .25800 1.83690
1.920 22.000 .50780 .28410 1.78760
i.920 23.000 .54120 .31160 1.73670

1.920 24.000 .57410 .34070 1.68520
1.920 25.000 .60630 .37110 1.63380
1.910 26.000 .63780 .40300 1.58290
1.910 27.000 .66870 .43620 1.53300
1.910 28.000 .69880 .47090 1.48420
1.910 29.000 .72820 .50690 1.43670
1.910 30.000 .75680 .54420 1.39060
1.910 31.000 .78450 .58290 1.34600
1.910 32.000 .81140 .62280 1.30280
!.900 33.000 .83720 .66400 1.26100
1.900 34.000 .86200 .70620 1.22050
1.890 35.000 .88560 .74950 1.18160
!.890 36.000 .90810 .79380 1.14400
1.880 37.000 .92930 .83910 1.10760
1.880 38.000 .94930 .88530 1.07240
1.870 39.000 .96810 .93230 1.03840
1.870 40.000 .98560 .98030 1.00550
1.870 41.000 !.00200 1.02910 .97360
1.860 42.000 1.01710 1.07890 .94280
1.880 43.000 1.03100 1.12950 .91290
1.860 44.000 1.04360 1.18070 .88390
1.860 45.000 1.05450 1.23230 .85580
1.860 46.000 1.06340 1.28350 .82860
1.860 47.000 1.06980 1.33360 .80220
!.850 48.000 1.07310 1.38140 .77680
1.840 49.000 1.07360 1.42610 .75280
1.840 49.250 1.07530 1.43850 .74750

GRADIENT .03320 .02668 -.04531

4.06 GRADIENT INTERVAL -

XCPIL CLM CY

.69800 -.04350 .00140

.69620 -.04670 .00180

.69480 -.05000 .00220

.69360 -.05360 .00260
• 69270 -.05720 .00310
• 69200 -.06100 .00350
• 69140 -.06500 .00390
• 69090 -.06900 .00430
• 69060 -.07310 .00470
• 69030 -.07730 .00510
• 69000 -.08160 .00560
• 68990 -.08500 .00600
• 68970 -.09050 .00640
• 68970 -.09510 .00680
• 68960 -.09990 .00720
• 68960 -.10480 .00760
.88970 -.10980 .00800
.68980 - 11500 .00830
• 68990 -.12040 .00870
• 69010 -.12600 .00910
•69040 -.13170 .00950
• 69060 -.13770 .00980
• 69090 -.14390 .01020
• 69130 -.15030 .01060
• 69170 -.15700 .01100
• 69210 -.16390 .01130
• 69260 -.17120 .OllqO
• 69310 -.17860 .01210
• 69360 -. 18630 .01250
• 69420 -. 19400 .01280
.69470 -.20170 .01320
• 69510 -.20910 .01350
• 69550 -.21590 .01380
• 69570 -.22110 .01390
• 69550 -.22170 .01390

-.00064 -.00393 .00042

MACH -

L-ELVN -

ELEVON -

8DFLAP =

SPDBRK =

16.00/ 28.00

PAGE 59

(SGJOI9} ( II AUG 76 )

PARAMETRIC DATA

13.500 BETA - .000

10.120 R-ELVN - I0.070
!0.100 AILRON - .000
16.380 RUDDER - .000

.000

CSL CLN MACH TIME
-.00020 -.00090 13.61000 .79500
-.00020 -.00090 13.61000 .80600
-.00020 -.00100 13.61000 .81700
-.00020 -.00100 13.61000 .82800
-.00020 -.00100 13.61000 .83900
-.00030 -.00110 13.61000 .85000
-.00030 -.00110 13.60000 °86100
-.00030 -.00110 13.60000 .87200

-.00030 -.00120 13.59000 ,88300
-.00030 -.00120 13.59000 .89400
-.00030 -.00120 13.59000 .90500
-.00040 -.00130 13.58C00 .91600
-.00040 -.00130 13.58000 .92800
-.00040 -.00130 13.58000 .93900
-.00040 -.00140 13.58000 .95100
-.00050 -.00140 13.58000 .96200
-.00050 -.00140 13.58000 .97400
-.00050 -.00150 13.58000 .98600
-.00050 -.00150 13.58000 .99900
-.00060 -.00150 13.58000 1.01100
-.00060 -.00160 13.58000 1.02400
-.00060 -.00160 13.58000 1.03700

-.00070 -.00170 13.57000 1.05000
-.00070 -.00170 13.57000 1.06400
-.00080 -.00170 13.57000 1.07800

-.00080 -.00180 13.56000 i.09300
-.00090 -.00!80 13.56000 1.I0900
-.00090 -.00160 13.56000 1.12500
-.00100 -.00190 13.56000 1.14300
-.O01lO -.00190 13.56000 1.16100
-.00120 -.00190 13.56000 1.18200
-.00120 -.00190 13.55000 1.20600
-.00130 -.00200 13.55000 1.23500
-.00140 -.00190 13.54000 1.28400
-.00150 -.00190 13.54000 1.31600
-.00002 -.00003 -.00286 .01103



ogllo" 08200"- 90000"- 20000"- lhO00" lOhO0"- 29100"- £h2hO'- 26L20" 281£0"

OOhS_'l 000fl9"£I Oh200"- OhiO0"- 02hlO" 02h62"- OOLOL" 05hEL" 06525"I 00821"I

0002£'1 O001g'£1 Oh200"- OhiO0"- OlhlO" 05262"- 0690L" 0262L" 08525"1 00821"I
OOLL2"I 000L5"£1 0_200"- 02100"- 0L£I0' 08282"- OE�OL" 0065L" OLgLh'I OL021"I
OOhh2"l 000_5"21 05200"- 02100"- OE£lO" O01L2"- 0950L" O008L" 0202h'I OLLOI'I
00912"I 000h5"£I 05200"- 02100"- 08210" 0L852"- OBhOL" 02208" Ohlg£'I 02260"I
00£61"I 000h5"21 0%200"- 01t00"- 0E210" 059h2"- 06EOL" 0L_28" 09202"I 095L0"I
O02Li'I O00hG'£1 05200"- 01100"- 08110" 08h22"- OIEOL" 0h058" OBhh2"l 09850"i
O0[GI'I 000h5"£I 05200"- 00100"- OhllO" 0L222"- Oh2OL" 019L8" 09881"I OhlhO'l
00521"I O00h_'£1 Oh200"- 06000"- 00t10" 02212"- O910L" 01206" 06[[1"I OOh20"l
008ti'I OOOhS"Zl Oh200"- 06000"- 09010" 05202"- O010L" 01i_6" 06080"1 Oh900"l
00201"I 00095"£1 Oh200"- 08000"- 02010" Ohh61"- OhOOL" 0£096" 0h620"1 0_886"
00980"! D0055"£I 02200"- 08000"- 06600" 06581"- 06669" 09066" Oh6L6" OIOL6"
O02LO'I 00055"2I 02200"- OLO00"- 09600" O08LI'- 05669" 00220"1 080£6" 02156"
OOL£O'I 00052"$I 02200"- OLO00"- 0£600" OLOLI'- 02669" 09h50"1 09288" 08126"
OOhhO't 00055"21 02200"- 09000"- 00600" 08£91"- 00669" 0h880"1 OLLE8" OLII6"
00020"I 0005_'£1 01200"- 09000"- OL800" OhLSl'- 06869" 02E21"I 0126L" 06068"
OOLIO'I 000_'£I 01200"- 05000"- 05800" 0£t_I "- 06869" 05691"I 066hL" 0h698"
OOhO0"l 0005_'_1 00200"- 05000"- 02800" 085h1"- 00669" 0896I'I OBLOL" OILhS"
00166" 00055"£1 00200"- OhO00"- 06LO0" 050hl'- 01669" 0h5£2"I 00L99" 00h28"
006L6" 00092"£1 06100"- OhO00"- OgLO0" 05521"- 0h669" 025L2"I OhL29" 01008"
00L96" 00095"£I 06100"- OhO00"- OELO0" OLO£1"- 08669" 0h912"I 01685" OhSLL"
00h56" 0009_'£I 08100"- 02000"- OOLO0" 02921"- O£OOL" 0L852"i 0615_" 086hL"
002h6" 00092"£1 OLIO0"- 0£000'- 09900" 08121"- 0600L" 0220h'I 08515" 0£22L"
000£6" 00092"£1 OLIO0"- 02000"- 0£900" 05LiI'- O910L" 069hh'l O018h" 06569"
00616" O00L_'£1 09100"- OZO00"- 06500" 02211"- Oh2OL" 0_26h'I O£Lhh" 09L99"
09L06" 000L£'£I 09100"- 02000"- 09_00" 02601"- 0220L" 06829"I OBhlh" 0h8£9"
00568" 000L5"£1 05100"- 02000"- 02500" 02501"- OhhOL" 08585"1 09282" 02809"
00h88" 00085"EI OhlO0"- 02000"- 08bOO" 0110!'- 09_OL" 08229"I 05_52" 02LLS"
002L8" 0008g'£1 Oh|O0"- 02000"- OhhO0" OIL60"- OOLOL" 056L9"I OLh2E" OhSh£"
00098" 00085"21 02100"- 02000"- 06200" 01260"- 0980L" 0052L'I 02L62" 08215"
006h8" 00065"£I 0£I00"- o_go0"- 05£00" 02680"- OhOIL" OhB9L'l 021L2" O96Lh"

OOL$8" 00065"£I 02100'- 01000"- 01200" 02580"- 0521L" 05808"I 0£9h2" OBGhh"
00928" 00065"£I 01100"- 01000"- 09200" 02180"- 06hlL" 09£h8"I 0h222' O811h"

OOhI8" 00062"£I 01100"- 01000"- 02200" OhLLO'- OLLIL" 081L8"I 08102" OLLL£"

00208" 00065"£1 00100"- 01000"- OLIO0" OGELO'- OII2L" 02068"I 06181" 08£h£"
3NIl H3VN N73 7S3 A3 N73 7/d3X 0/7 03 q3

000"

000" " _300A_ 000"

000" - NO_ll V 082" 02

002" 02 • NAI3-_ 052" 02

000" " V138 002"£I

VlVO 31BI3NVBVd

( eL 9_V II ) (020r05)

09 3OVd

,, o ,

00"82 /00"9I • 7VAB31NI IN31OVaO

= MaBOcl$

= dV7308
= NOA373

,, NA73-3

•" H3VN

L2"h = 7/Nl::l 0 /�P=E •ON Nnu

IN3IOV_O
052"6h 021"2

O00"6h 090"2

O00"8h 096"I
O00"Lh 026"I

O00"�h 026"I

O00"Sh 026"I

O00"hh 0£6"|

O00"£h Oh6"l

O00"2h Oh6"!

O00"lh Oh6"!

O00"Oh Oh6"l

000"62 Oh6"l
000"8Z Oh6"l
O00"L£ Oh6"I

000"92 Oh6" I
000"££ 0_6" I

000" hE 056" I

O00"£Z 0561
0O0"2£ 056"1
000"I£ 096"I
000"05 096"I
000"62 096"I
000"82 OLB'I
O00"L2 OL6"I
000"92 OL6"I

000"_2 OL6"I
000"h2 OL6"I
000"£2 OL6"I
000"22 OL6"I
000"12 OL6"I

000"02 OL6"!
000"61 OL6"I
000"81 OL6"I
O00"LI 086"1
000"91 086"1

VHdqV L3/N_

OZ "NI O000"C_L£ "
OA "NI 0000" •
OX "NI 0089"9L01 •

dUNZ
dUN,t,
¢:i_lWX

0020" • 37V3S
S3HONI 0089"956 • 33_8
S3H3NI 0018"hLh = .43t:17
"1.-I" 0S 0000" 0692 = ..,13_1S

VlVO 33N3U3,.'I]EI

201AO '0151 6 3MSN 'ILIVO

VlVO 33_1130S 03J.VTl'lBVJ. ILIVO 8L d3S hl 31VO



DATEl_t SEP 78 OA 171 TABULATED SOURCE DATA

OAf71, NSNC 9 1310, OV102

REFERENCE DATA

SREF =
L.'_F .,
BREF" ,,
SCALE ,,

2690. 0000 SO.FT.
474.8100 INCHES
936.6800 INCHES

.0200

XHRP = 1076.6800 IN. XO
YMRP = .0000 IN. YO
ZMRP = 375.0000 IN. ZO

RUN NO. 358/ 0 RN/L ', I . 40

RN/FT
.698
.696
.693
.691
.690
.688
.686
.683
.681
.677

.673

.668

.663

.656

.650
.643
.636
.628
.621
.61 '_
.607
.601
.595
.592
.590
.590
.594
.601
.612
.628
.648
.671
.697
.738

GRADIENT INTERVAL =

MACH -
L-ELVN -
ELEVON -
BDFLAP -
SPDBRK -

16.00/ 28.00

ALPHA CL CO L/D XCP/L CLM CY CSL
16.000 .33240 .18150 1.83130 .73680 -.08720 .00600 .00000
17.000 .36270 .19920 1.82060 .73280 -.09110 .00610 .00000
18.000 .39320 .21860 1.79920 .72920 -.09510 .00630 -.00010
19.000 .42390 .23950 1.76990 .72600 -.09890 .00640 -.00010

20.000 .45460 .26210 1.73470 .72320 -.I0280 .00650 -.00020'
21.000 .48540 .28630 !.69530 .72070 -.10670 .00660 -.00020
22.000 .51610 .31220 1.55330 .71840 -.I1070 .00670 -.00020
23.000 .54670 .33970 1.60980 .71640 -.11480 .00690 -.00030
24.000 .57740 .36890 1.56550 .71460 -.II900 .00700 -.00030
25.000 .60810 .39980 1.52110 .71310 -.12340 .00710 -.00040
26.000 .63870 .43250 1.47700 .71170 -.12800 .00730 -.00050

27.000 .66930 .46690 1.43340 .71050 -.13290 .00750 -.00050
28.000 .69980 .50320 1.39070 .70950 -.13800 .00770 -.00060
29.000 .73010 .54130 1.34890 .70860 -.14350 .00800 -.00060
30.000 .76020 .58120 1.30810 .70790 -.14930 .00830 -.00070
31.000 .789a0 .62280 1.26830 .70730 -.15550 .00860 -.00089
32.000 .81880 .66600 1.22960 .70690 -.16200 .00900 -.00080
33.000 .84700 .71070 1.19190 .70660 -.16880 .00940 -.00090
34.000 .87420 .75680 1.15520 .70640 - 17600 .00980 -.00090

35.000 .90020 .80420 1.11950 .70640 -.18360 .01030 -.00100
36.000 .92490 .85270 1.08480 .70640 -.19150 .01070 -.00110
37.000 .94820 .90220 1.05100 .70650 -.19970 .01120 -.00110
38.000 .97000 .95280 1.01810 .70670 -.20820 .01170 -.00120
39.000 .99030 1.00440 .98600 .70700 -.21720 .01220 -.00130
40.000 1.00920 1.05700 .95490 .70740 -.22650 .01270 -.00130
41.000 1.02670 1.11060 .92450 .70780 -.23620 .01310 -.00140
42.000 1.04290 1.16510 .89510 .70830 -.24630 .01360 -.00140
43.000 1.05760 1.22060 .86650 .70880 -.25680 .01400 -.00150
_:4.000 !.07080 1.27660 .83880 .70940 -.26770 .01440 -.00160
45.000 1.08230 1.33270 .81210 .71010 -.27890 .01480 -.00160
46.000 1.09170 1.38820 .78640 .71080 -.29040 .01500 -.00170
47.000 1.09870 1.44180 .76200 .71160 -.30210 .01520 -.O01BO
48.000 !.10320 1.49230 .73920 .71270 -.31460 .01520 -.00180
48.550 1.10910 1.52460 .72750 .71410 -.32690 .01510 -.00180

GRADIENT .03065 .02677 -.03867 -.00223 -.00417 .00014 -.00005
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PARAMETRIC DATA

13.500 BETA ,, .000
20. 250 R-ELVN ,, 20. 300
20. 280 A I LRON ,, .000
16. 380 RUODER ,, .000

.000

CLN HACH
-.00110 13.19000
-.00110 13.19000
-.00120 13.19000
-.00130 13.19000
-.00130 " 13.19000
-.00140 13.19000
-.00150 13.19000
-.00150 13.19000
-.00160 13.19000
-.00160 13.19000
-.00160 13.19000
-.00160 13.18000
-.00170 13,18000
-.00170 13.18000

-.00170 13.18000
-.00170 13.17000
-.00170 13.17000
-.00170 13.16000
-.00170 13.16000
-.00160 13.15000
-.00160 13.14000
-.00160 13.13000
-.00160 13.12000
-.00160 13.11000
-.00160 13.11000
-.00150 13.10000

-.00150 13.10000
-.00150 13.11000

-.0S150 13.12080
-.00150 13.13000
-.00160 13.15000
-.00160 13.17000
-.00170 13.17000
-.00180 13.18000
-.00005 -.00060

TIME
.59900
.61100
.62200
.63300
.64400
.65600
.667O0
.67800

.68900

.70100

.71200

.72300

.73500

.74600

.75800

.77000

.78200

.79400

.80700

.82000

.83300

.84600

.86000

.87400

.88900

.90400

.92000

.93800

.95600

.97700

1.00000
1.02800
i.06900
1.13100

.01127
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DATE14SEP78 OA ! 71 TABULATED SOURCE DATA

SREF -
LREF" ,,
BREF •
SCALE •

REFERENCE DATA

2690. 0000 SQ.FT.
474.8100 INCHES
936.6800 INCHES

.0200

XMRP
YMRP
ZMRP

0A!71, NSNC 9 |310o OVID2

" 1076.6800 IN. XO
" .0000 IN. YO
• 375.0000 IN. ZO

RUN NO. 342/ 0 RN/L = 3.95 GRADIENT INTERVAL •

RN/FT ALPHA CPC CPBI CPB2 CPAVG
1.890 16.000 .00080 •00090 •00080 .00090
1.880 17.000 .00100 .00100 •00090 .00100
1.880 18.000 .00120 .00110 .00100 .00100
!.870 19.000 .00140 .00110 .00110 .00110
1.870 20.000 .00160 .00120 .00130 .00130
1.870 21.000 •00180 .00130 .00150 .00140
1.860 22.000 .00200 •00150 .00170 .00160
1•860 23.000 .00220 .00160 .00210 .00190
1.860 24.000 .00250 .00190 .00250 .00220
1.860 25.000 .00280 .00220 .00310 .00270
1.850 26.000 .00310 .00270 .00370 .00320
1.850 27.000 .00350 .00320 .00450 .00380
1.850 28.000 .00390 .00380 .00530 .00450

1.850 29.000 .00440 .00450 .00620 .00530
1.840 30.000 .00490 .00530 .00720 .00620
1.840 31.000 .00550 .00620 .00820 .00720
1.840 32.000 .00610 .00710 .00920 .00820
1.840 33.000 .00690 .00820 .01020 .00920

1.830 34.000 .00770 .00930 .01120 .01020

1.830 35.000 .00850 .01050 .01230 .0i140
1.830 36.000 .00850 .01170 .01310 .01240
I .830 37. 000 .01040 •01290 •01390 •01340

I .830 38.000 .01150 • 01410 .01460 .01440
I .830 39.000 .01250 .01540 .01520 .01530
1.830 40.000 .01360 .01660 .01570 .01610
1.820 41.000 .01470 .01780 .01600 .01690
1.820 42.000 .01580 .01900 .01630 .01760
1.820 43.000 .01690 .02010 .01650 .01830
].820 44.000 .01800 .02130 .01660 .01900
1.820 45.000 .01910 .02260 .01670 .01970
1.820 46.000 .02030 .02400 .01680 .02040
1.810 47.000 .02150 .02550 .01700 .02120

1.810 48.000 .02270 .02710 .01730 .02220
1.800 49.000 .02380 .02870 .01790 .02330
1.810 49.250 .02410 .02910 .01810 .02360

GRAOIENT •00025 .00022 .00036 .00028

MACH •

L-ELVN =

ELEVON -

BDFLAP •

SPDBRK -

16.00/ 28.00

O PO TO
3.50000 9579.00000 3256.00000
3.50000 9591.00000 3263.00000
3.50000 9602•00000 3269.00000
3.50000 9612.00000 3275.G0000
3.50000 9621.00000 3281.00000
3.51000 9629.00000 3286.00000
3.51000 9636.00000 3291.00000
3.52000 9642.00000 3296.00000
3.52000 9647.00000 3302.00000
3.53000 9651.00000 3306.00000
3.54000 9655.00000 3311.00000
3.55000 9658.00000 3316.00000
3.55000 9661.00000 3321.00000
3.56000 9663.00000 3326.00000
3.57000 9666.00000 3331.00G00
3.57000 9668.00000 3335.00000
3.58000 9669.00000 3339.00000
3.58000 9670.00000 3343.00000
3.58000 9671.00000 3346.00000
3.59000 9670.00000 3349.00000
3.59000 9668.00000 3351.00000
3.59000 9656.00000 3352.00000
3.59000 9661.00000 3352.00000

3.58000 9656.00000 3352.00000

3.58000 9649.00000 3351.00000

3.58000 9640.00000 3349.00000

3.57000 9630.00000 3348.00000

3.56000 9618.00000 3346.00000

3.56000 9604.00000 3344.00000

3.55000 9589.00000 3343.00000

3.55000 9571.00000 3343.00000
3.54000 9550.00000 3344.00000
3.54000 9523.00000 3345.00000
3.52000 9476.00000 3344.00000
3.51000 9449.00000 3336.00000
•00467 6.70879 5.31868

PAGE: 81

(TGJOOB) ( 11 AUG 78 )

PARAMETRIC DATA

13• 500 BE TA • . 000
• 000 R-ELVN • . 000
. 000 A I LRON ,, . 000

22. 620 RUDDER ,, • 000
.000

PINF
.02720
.02720
.02720
.02720
.02730
.02730
.02740
.02740
.02750

.02760

.02770

.02780

.02780
.02790

.02800

.02810

.02810

.02820

.02820

.02830

.02830

.02850

.0_830

.02820

.02820

.02820

.02810

.02810

.02800

.02800

.02800

.02790

.02790
.02780
.02770

.00006

BETA UINF
• 29000 6693.00000
• 28000 6700.00000
.28000 6707.00000

.28000 6714.00000
• 28000 6720.00000
.28000 6726.00000
• 27000 6732.00000
•27000 6738.00000

•27000 6743.00000

•27000 6749.00000
• 26000 6754.00000
• 26000 6760.00000

• 26000 6765.00000
• 26000 6771.00000
.25000 6776.00000
.25000 6781.00000
.25000 6785.00000
• 25000 6789.00000
• 24000 6793.00000
• 24000 6795.00000
• 24000 6797.00000
• 23000 6798.00000
• 23000 6799.00000
• 23000 6?98.00000
.22000 6797.00000
.22000 6796.00000
• 22000 6794.00000
.21000 6792.00000
• 21000 6790.00000
• 20000 6788.00000
.20000 6788.00000
.20000 6788.00000
• 19000 6790.00000
• 19000 6787.00000

19000 6778.00000
-.00231 5.95055
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